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(57) Abstract: The inventive method relates to the application of metallic coatings on surfaces of articles and can be used for 
producing and repairing pressurised articles or articles which have high corrosion resistance, heat resistance and other qualities. 
The inventive method consists in pre-heating compressed air to a temperature of 400 °C-700 °C, forming a high-speed airflow in 
a supersonic nozzle, accelerating up and applying powder material on the surface of article. Said powder material is embodied in 
the form of a mechanical mixture of metallic powders of at least two" metals one of which is a zinc powder corresponding to 20- 
60 % of the total weight of the metallic powder. The zinc and compressed air heated to a specified temperature assure high 
performance of the method and make it possible to produce coatings exhibiting a low gas permeability and a high adhesion to a 
bottom layer. 
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(57) Pe+epvn 

Cnoco6 npeAHa3HaneH ajui nojiy^emw MerajuoPiecKHX noKpunffi Ha no- 

BCpXHOCTH H3A6JIHH, B HSCTHOCTH npH H3rOT0BJieHHH H pCMOHTC H3fleJIHfi, Tpe- 
6yK>mHX repMeTHHHOCTH, nOBblllieHHOH KOpp03HOHHOft CTOHKOCTH, MCapOCTOH- 

kocth h ApyrHx KanecTB. CnocoG BKjnoiaer b ceo* npe ABapHre jii>hh ft HarpeB 
cxaToro B03^yxa no TeMneparypu 400 - 700°C, cpopMHpoBaHHe b cBepx3Byxo- 

BOM COIUie BHCOKOCKOpOCTHOrO B03^yiHH0r0 nOTOKa, yCKOpCHHe 3THM nOTOKOM 

h HaHecemie Ha nosepxHOCTB mjiemvi noponncoBoro Marepnajia, npeacraB- 
junomero co6ofi MexaroroecKyio cmccb KepaMmecKoro MerajixopiecKoro no- 
poinKOB, npHHCM b KanecTBe MeTajuinnecKoro noponnca Hcnojn&yiOT CMecb no- 
ponncOB, no Kpaimefi Mepe, ffpyx MerajuiOB, ojvm to Kpropwx nopomox mwica 
B KOJuraecTBe 20-60% or o6mero Beca MeTajumnecKoro noponnca. HajiHHHe b 
nopomxoBOM Marepwajie mraxa h HarpeB cacaroro B03£yxa ao yKa3aHHofi tcm- 
nepanypw o6ecne*oiBaiOT nojiyneHHe c BucoKOft npOTOBOOTrrejn>HO<rn>K> nc>- _ 

KpUTHft > 06jiaAaK>mHX HH3KOfi ra30npOHHUaeMOCTMO H BblCOKOfi IipOHHOCTMO 

cueiuieHH* c nojwoaocofi 
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CnOCOB nOJIYHEHHfl nOKPHTHft 

5 H3o6pereHHe othochtc* k TexHOJiormi nojiyneHiw iiokphthh Ha no- 

BepxHOCTH H3Aejrafl, a hmchho k cnoco6aM nojiyneHiui nOKpWTHH C HCnOJIB- 
30BaHH6M HeopraHHHecKoro nopomxa, h Moaeer 6htb Hcnojn>30BaHo b pa3- 
jnrabix orpacjwx ManmHOCTpoeHHa, b hbcthocth npH H3r otobjichhh h pe- 
MOHxe H3flennH, Tpe6yiomHX repMenraiocTH, noBbimeHHOH xoppo3HOHHQH 

10 CTOHKOCTH, *apOCTOHKOCTH H ffpyTHX KOTeCTB. 

B HacnraHiflee Bpeivm H3BecrHO HecKOJibKO cnoco6oB ra30,HHHaMHHecxo- 
ro HaHeceHHH MerajuiHHecxHx noKpuraH, oco6eHHOcrc>K> KOTopwx xsjixercs 
ycKOperae nacnm CBepx3ByxoBbiM ra30BbiM noroKOM 6e3 Hcnojib30BaHHH xa- 
khx-jih6o ropiOHHX ra30B hjih acHflxocrcH. 
15 HanpHMep, H3BecreH cnoco6 nojiyneHHfl noKpwTPra nyreM HaHecemw 

ycKdpeHHoro CBepx3ByxoBMM raoBbiM hotoxom noponnca araoMHHHa (Abt. 
cbhh. GCCP Ke 1618782, xji. C 23 C 26/00). Qchobhhm HeflOCTarxoM 3roro 
cnoco6a xannerrcsi HH3xaa 3<$i(pexTHBHOCTb, o6ycjiOBJieHHa» tcm, hto Hcnonb- 
3yK»TC» xoJiOflHwe lacraubi amoMHHua, xoropbie ycxopjnorca flo cpaBHH- 
20 tcjilho He6onLiiiHX cKOpocxeH, b cwiy nero Ha nofljioacxe motkct 3axpenHTbca 
jrann. He6ojn»moe xomreecrBo macron., tto Beaer x yBenHHemno pacxoaa no- 
pomKOBoro MaTepHana h BpeMeim nojiyneHiw noxpuTHX. 

H3Becnn>i Taxace cnoco6bi nojiyqeHHfl noxpbiTHH, BXjnoqaromHe HaHe- 
ceHae Ha nofljioxocy (ocHOBy) nopomxoB MerajuioB, BBeaeHHbix b ra30BbiH 
25 ncrrox h ycxopeHHHx BMecre c ra30BbiM nOTOXoM b CBepx3ByxoBOM coiuie 
(aBT. cbiw. CCCP Ks 1618778, xji. C 23 C 4/00; naTeHT EP 0484533; ony6ii. 
13.05.90; nareHTUS 5302414, ony6ji. 12.04.1994). B sthx onoco6ax o6ec- 
neqHBaercH ycxopeHHe nacnm nopomKa AO 6ojiee bmcoxhx cKOpocrefi (ao 
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1200m/c).Ciioco6 b pane cjiynaeB no3BOJweT nojiynaTb iiokpmthh c noBbi- 

30 IIieHHOH npOHHOCTbK) CUeiUieHHH C IIOAJI05KKOH H HeBMCOKOH nOpHCTOCTbK). 

OOTaKO HH3Kyio ra3onpommaeMOcn> iiokpmthh yziaeTCH aocthmi. 
TOjn>KO npn oneHb Manon 3<|)<J)eKTHBH0CTH HaittuieHiw (hh3kom K03(J)<})HUHeH- 
Te Ham.iJieHHH). KpoMe toto, 3th cnoco6H cpaBinrrejibHO flopora h xexmiHe- 
ckh cjioaon.1, Tax Kax juw hx pearnoamra Heo6xomiMO Hcnojib30Barb floporo- 
35 crojnnjie ra3M (HanpHMep, rejiHft) h bmcokhc AaBJiemui pa6o*iero ra3a (15-20 
am). 3to 3HawrejibHO yBejnraroaeT ctohmoctb o6opyflOBanHH h ycnoacHHeT 
TexHOJiorHio HaHecemw noKpHTHft. IlosTOMy 3th cnoco6bi Mano Hcnoju>3y- 

fOTCH B npOMblUUieHHOCTH. 

B ApyroM H3BCCTHOM cnoco6e iiokpmthh nojiy^aioT nyreM ycKopemui 
40 ra30BMM notOKOM, npeOTapHTejibHO noAorperbiM no 20-320 9 C, Mexaiwie- 
CKoft CMecH lacnm (naremr P0> Ks 2082823, kji. C 23 C 24/04, 3a*BJi. 
17.06.91, onyoji. 27.06.97, BH 18). B aamiOM cnoeo6e cymecrBeHHO orparai- 
HeHa TCMnepaTypa nojiorpeBa raja h ckopoctb ra30Boro noroica (hhcjio Maxa 
Mem>ine 2) B CHJiy sroro yK33aHHMH cnoco6 He o6ecne<fflBaer B03MO)KHOCTb 
45 (})opMHpOBaHH« c bhcokoh npoH3BO,OTTejibHocn>io BHCOKorepMeTHHHkix no- 

KpblTHH. 

H3BecreH TaKMce nojiyieHHJi iiokphthh nyreM Hcnojib30BaHHH Meran- 
jHraecKoro noponnca, cocrojimero H3 HecKOJibKHX KOMnoHeHTOB, h ycKopae- 
Moro no cBepx3ByK0BMx cKopocreH B noTOKe ra3a-HOCHTejw, Harperoro no 
50 TeMneparypbi 0,3-0i9 TeMnepaTypH Havana o6pa30Bamw hchrkoh $a3N (na- 
TeHt PO X2 2062820, kji. C 23 C 24/04, 3aaBJi. 20.05.94, onyoji. 27.06.96, BH 
18). IIpH 3TOM, HCnOJIb3y«, B MaCTHOCTH, CMeCb mchh c uhhkom, yjiaeTCJi no- 
jiyHaTb xopomyK> 3neKTponpoBOflHOCTb h roHococroHKOCTb iiokpmthh. Cy- 
mecTBeHribiM HeaocraTKOM 3roro cnoco6a jrajiKeroi to, hto nojiyraeMbie no- 

55 KpMTHH HMeiOT HH3KyK) ITpOMHOCTb CUeiTJieHUH C nOflJIOHOCOH, a TCX HOJIOTODI 

nonyHeHHH iiokphthh ycnoMCHeHa HeooxonnMOcrbio ero HaHecemw uoa on- 
peflejieHHbiM yrjioM k noBepxHOCTH. 



Missing at the time of Publication 
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Hcnojn»3yK>T CMecb nopoinKOB, no KpaHHefi Mepe, Aayx MeraruioB, oahh h3 
kotophx noporaoK UHHKa b KomwecTBe 20-60% ot o6mero Beca MeTajunwe- 
CKoro noponnca, npH stom B03flyx npesBapHrenbHO HarpeBaioT ao TeMnepa- 
90 Typbi400-700°C. 

B 3aBHCHMOCTH ot MaTepHana nozwoxKH h ycnoBHH 3KCiuiyaTauHH no- 
KpwTHH b MerajuiHiecKOM noponiKe Hapjwy c noponncoM UHHKa HcnoJib3yK)T, 

B HaCTHOCTH, DOpOIHOK aJUOMHHH*, MCW HJIH HX MCXaHHHeCKyiO CMeCb. 

B KanecTBe KepaMHHecKoro noponnca uejiecoo6pa3HO Hcnojib30Barb 
95 noponncH, HMeioimie pa3Mep nacrau 5-50 mkm. 

B KanecTBe KepaMHnecKoro noponnca HaHfxwiee nejiecoo6pa3HO hc- 
nojn.30Bari. nopoimcH oKCiwa araoMHHiw, Kap6n«a KpeMHua hjih hx cmcch. 

CpaBHwrejiBHWH aHarao noxasaji, hto 3aaBJiaeMbifi cnoco6 crrniwaeTCJi 
ot npoTorana TeM, hto Hcnojib3yercfl MerajunraecKHfi nopouioic, coaepaca- 

« 

100 mHH nopomoK UHHKa b KoniwecTBe 20-60%, a Taicace tcm, mo OKaTwfi B03- 
ayx noflorpeBaiOT ao 6ojiee bmcokoh TCMnepaTypbi, a hmchho, rq 400-700°C. 
CynmocTb 3a«BJMeMoro cnoco6a coctoht b cjiejryiomeM. 

XopOIDO H3B€CTHO, t TTO npH HCnOJIb30BaHHH JUW HaHeCCHRH nOKpblTHH 

CMecH noponncoB pa3Hbix MeranJioB mohcho nojiynarb cneimajn>Hbie Tpe6ye- 
105 Mbie CBOHCTBa noKpbiTHH, HanpHMep, noBumeHHyio H3HOCocroHKOCTb hjih 
3JieicrponpOBOAHOCTb noKpbiTHH (naTeHT PO jN2 2062820, 101. C 23 C 24/04, 
sajnwi. 20.05.94, ony6n. 27.06.96, EH 18). 

IToCKOJIbKy ra3Onp0HHUaeM0CTb nOKpblTHH 3aBHCHT b ochobhom ot 

cTpyKTypbi rpaHHu Me>nny HacnmaMH b noKpbiTHH, to jura nojiyHeHHJi 6ojiee 
l io iuiOTHoro KOHTaicra Meayxy HacnmaMH mo>kho 6mjio 6h b cocraB HanujifleMO- 
ro noponncoBoro MaTepHana bkjuohhtb Merann, o6naaaioiUHH bmcokoh ruia- 
CTwraHOCTbio, HanpHMep uhhk, KaK ojjhh H3 HanSonee aeraeBbix h AOCTynHbix. 
Oimaxo, Kax noKa3biBaer npaKTHica ra30TepMiraecKoro Hanbijiemix noKpbiTHH 
(Xacyfl A., TexHHKa HanHJiemia, M.. MaimmocTpoeHHe, 1975, c. 176), uhh- 
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115 KOBwe noKpHTiw OTjiH^aioTca noBMiiieHHOH ra3onpoHHuaeMOCTbK> no cpaB- 
HeHHK), HanpHMep, c ajnoMHHHeBbiMH noKpbmiHMH. 

TeM He MeHee, y noKpwTHH, nonyqaeMbix ra30AHHaMHHecKHMH mcto- 
jiaMH, cTpyicrypa rpaHHU. Me>jcay HacrHuaMH Moacer chjibho orjimaTbca ot 
aHajiorHHHOH CTpyicrypBi y thiihhhbix ra3orepMHHecKHx MemnoB. IIoaTOMy 

120 Hcnojn>30BaHHe mtHica Morjio flan, noji03KHTejn,HUH pe3yjibTax. O/waKo b jjh- 
Teparype Ha momcht co3flaHHH aaHHoro rooopereHiia orcyTCTBOBajia Kaica*- 
jih6o HHCpopMamw o tom, cnoco6cTByeT mi npHcyrcTBHe iwmca b Hanbuiae- 
mom ra3oaHHaMOTecKHMH Mero^aMH nopoimcoBOM MarepHane yMeHbmemuo 
ra3onpoHHnaeMOCTH noKpbiTHft h xaKoe KOjraHecrao immca aojdkho npHcyr- 

125 CTBOBaTb b noponiKOBOM MaTepnane juia o6ecneHeHHa xopomeii repMerH*mo- 

CTH nOKpblTHH H BHCOKOH IipOHHOCTH erO CUeiUieHRH C nOflJKHKKOH. 

Tohho TaioKe 6buia HeH3BecTHa HH(fropMamiK h 06 onniMajibHOM jjia- 
na30He TeMneparyp HarpeBa cacaroro ra3a, KOTOpbiM ycicopaioTCH nacrHHbi 
nopomKa. Hcxojw H3 Toro, *ito c noBbiuieiraeM xeMnepaTypbi njiacnfHHOCTb 

130 uHinca yBejraHHBaeTCH (hto aoji>kho cnoco6cTBOBaTb nojiyneHHK) oonee Tec- 
hux rpaHHH MOiuiy nacTHHaMH b noKpunni), xeMnepaTypy ra3a cjieflOBario 
6bi noBbtuiaTb. TeM ne MeHee, cymecrByiomHH onwt (nareHT PO X° 2062820, 
kji. C 23 C 24/04, 3ajnui. 20.05.94, onyoji. 27.06.96, EH 18) noiea3biBan, hto 
npH Hcnojib30BaHHH nopoHiKOBofi CMecH, coAepacameH uhhk, npH xeMnepa- 

135 Type ra3a 400°C h Bbiine npoHexo/urr HHreHCHBHoe HajranaHne noponnca Ha 
ctchkh conna. 

TaKHM o6pa30M, 3apaHee 6bino HeiQBecTHO h HeoneBHUHO, b xaicoH 
creneHH npHcyrcTBHe unmca b nORpbrme oyaer cnoco6cTBOBaTb yMem>nie- 
hhk> ero ra3onpoHHuaeMOCTH, Kaxoe xojraraecTBO mmxa b hopouikobom MaTe- 
140 pnajie h xaxax TeMnepaTypa noaorpeBa pa6onero ra3a hbjwiotcji onTHMam>- 
hbimh fljia nojTyneHHa repMenrrabix noKpwTHH c hh3koh ra3onpoHeuaeMQ- 

CTbK> H BblCOKOfl npOTOOCTblO CUenjieHHH C IIOflJIOXCKOH (ochoboh). 
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Pjm nojiyHemw otbctob Ha 3TH Bonpocw 6hjih npoBeAeHbi cneiwajib- 
m>ie HCCJieflOBaraw. Bbuio, b HacTHOcra, o6Hapy3KeHO, to repMerHraiocTb 
145 noKpHTHH jrarab b He6ojn>moH creneHH 3aBHCHT ot nopHcrocxH noKpwTHfi. 
n P H HH3KHX 3HaMeHHHx nopHCTOCTH, TmiiraHbix ajw ra30AKHaMHHecKHx no- 
KpwTOH, 6ojiee Baacnyio pojn, nrpaeT CTpyioypa rpamm (ciuioinHOCTb) Memxy 

OTfleJIBHMMH MaCTimaMH, (pOpMHpyKHUHMH HOXpHTHe. Jinx nojiyneHH* no- 
KpUTHH c hh3koh ra3onpoHHuaeMOCTbK> Heo6xoflHMO o6ecneHHTb IUIOTHOe 
150 npHMbncaime macron apyr k Apyry, HaH6ojiee nojraoe sanojiHemie Bcex mhk- 
p03a3OpoB (npaicraqecKH He bjihhioiuhx Ha nopHcrocn,) Ha rparamax Meww 
^acTHuaMH. 

Oxa3ajiocb, «rro Ao6aBJieHae b HanwjuieMHH noponncoBbra MaTepnan 
UHHKOBoro noponnca 3HaHHTejibHO yMeHbmaeT ra3onpommaeMOCTb noxpbi- 
155 raft. npH 6bino o6Hapy»teHO j to yBeroneHHe TeMneparypbi cacaToro aosAyxa 
Taxace cnoco6crByer yMeHbrnemno ra3onpoHjmaeMOCTH noKpHTHH. 

B pe3yJibTaTe npoBeAeHHbix nccjieAOBaHHH 6buip ooHapyxceHo, hto 
npHcyrcTBHe umnca b HanbuweMOM nopomxoBOM MaTepnajie npn xojiHHecxBe 
Menee 20% ot o6mefi Maccw MerajuiHHecxoro noponnca o6ecneMHBaer mraib 
160 He3HaqnTejibHoe yMeHbmeHHe ra3onpOHHnaeMOCTH. TIpH coAepxcaraiH nmnca 
6onee 60% Ha<mHaeT 3HaqHxejn,H0 yMeHbrnarbca nporaocrb cuenneHiw no- 
Kpbmw c ochoboh. 3to o6ycai0BJieH0 tcm, to npo<mx paBHbix ycnoBnax 
qncTO mmkOBbie noxpbrnw oojiaAaxyr MeHbineH nporaocrbK) cnemieHHa c 
noAnoacxofi, neM, b qacTHOCTH, tocto amoMHHHeBbie. 
165 npH HanbijieHHH noKpbiTHH B03Ayx nepeA noAaneft b cBepx3ByxoBoe 

coiuio npeABapHTejibHO noAorpeBaiOT, yBemrareaa TeM caMbiM TCMnepaTypy 
CBepx3ByKOBoro B03Aynmoro noroxa, KoropbiM nopomox ycKopinoT b csepx- 
3ByxoBOM coroie. npH 3TOM, b 3aBHCHMOCTH ot toto, b xaxyx) HacTb conjia 
bboahtch nopomoK (b AO3ByK0Byio hjih CBepx3ByxoByK>), TCMnepaTypy no- 
170 AorpeBa B03Ayxa Bbi6npaK)T Tax, to6w HacrHUbi nranca, 3<M> eKTHBHO y^KO- 
pjwcb b conjie, OAHOBpeMeHHO pa3orpeBajmcb noroKOM B03Ayxa h yBejiHHH- 
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B2UIH CBOK) ILTiaCTKHHOCTb. 3KCnepHMCHTW IIOKa3ajIH, HTO OnTHMaJIbHMMH 

TCMneparypaMH, no Koropux Heo6xo,zmMO pa3orpen> c*aTbiH B03«yx nepea 
noflaieH ero b cBepx3ByKOBoe coiuio, aBjunoTca 400-700°C. Toraa npn co- 
175 yaapeHHH c npe,zjbi/iymHM cjioeM noKpbmui Hacnmbi munca, pa3orpen>ie h 
o6naaaK>mue bwcokoh ckopoctwo h imacnriHocrbio, <|>opMHpyK>T 6ojiee 06- 
nrapHbie rurraa KOHTaicra c apyrnMH nacnmaMH, Jierne 3anojiHJDOT Bee mhk- 
poyrjiy6jieHHH Ha noB epxHO cth rrpe;uj,aymero cjioa noKptrnw h MHKpo3a30- 
pu Me>Kny paHee 3aKpenHBinnMHCH HacnmaMH. 
180 IIpH 6ojiee hhskoh TeMneparype noaorpeBa B03flyxa ^acraiiii uhhkb He 

ycneBaiOT pa3orpeTbCJi b conne h ocraioTca b MajjonjiacnnmoM cocto«hhh. 
npn coyaapemiH t3khx Hacnm c noxpH-raeM (npexpbwymHM cjioeM Hacrau), 
Ha rpaHHuax Mexcay nacTHuaMH ocraiOTCH MHKpo3a3opw h He o6pa3yeTCH 
flOcraTOTOO cmioniHOH h iuiothoh cTpyKTypw rparam Meamy RacrauaMH b 
185 noKpbiTHH. IIpmeM * HanHHHe hjih OTcyrcTBHe no«o6HOH CTpyKrypbi rpamm 
npaJcrHMecKH He BJinaer Ha nopHcrocrb noKpwniH. Kpoiue Toro, npH yMeHb- 
meHHH TeMnepaTypbi noaorpeBa B03jryxa yMeHbmaeTCfl CKopocn. B03,zryiiiHO- 
ro noTOKa, a cjieaoBaTejibHO, h cKopocTb nacnm nopomKa, no Bcner k chh- 
jKeHHio BepoflTHOCTH 3aKpeiuieHHH MacTHa Ha nonjioaoce h, TaKHM o6pa30M, k 
190 noBbiraeHHOMy pacxoay noponiKOBoro MarepHana, yBejnraeHHio BpeMeHH Ha- 
Hecemu noKpbmw h yMeHBHieHmo npoH3BO/nrrejibHOCTH npouecca. 

Tlpn 6ojiee bwcokoh TCMnepaType noflorpeBa B03Ayxa Ha noBepxHocrH 
noAnoxcKH HanHHaiOT 3aicpenjiHTbca h xe MacrHuw MeTajuia, Koropwe b npo- 
uecce yoapa no pa3HbiM npHMHHaM aecpopMHpoBajiHCb cna6o. Ilpn 6ojiee hh3- 
195 koh TeMnepaType ohh He 3aicpenjwuiHCb Ha noBepxHOcra, a yjiexanH, hjih jier- 
ko c6HBanHCb c noaepxHocTH .opyrHMH qaenmaMH. B cjiynae 3aKpeiuieHHH 
xaKHX Hacnm Ha noBepxHOcra iiohjiohckh yMeHbrnaerca npoHHOCTb cnemie- 
hhji 3Toro noKpbinw c nojuiOHCKOH. KpoMe Toro, npn npe3MepHOM noBbirae- 
hhh TeMnepaTypbi nonorpeBa B03/iyxa mraKOBwe nacTHHii Moryr pa3M«r- 

200 laTbCH HaCTOnbKO, HTO CHJIbHO yBejIHHHTCH BepOHTHOCTb HajninaHHH 3THX 
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i?acTHU na BHyrpeHHHe ctchkh coiuia, HecMOTp* Ha npHcyrcTBHe b noponiKe 

KepaMBraecKHx Hacnm. 

KepaMH^ecKHe HacTHUbi npn B3anMOfleHCTBHH c iioajiotkkoh oHHmaKxr 
ee or 3arp»3HeHHH h co3,oaiOT pa3Bwn>iH MHKpopejn»e<J) noBepxHOcra, hto 
205 o6ecneTOBaer yBejiHMemie npoiHocra cueiuieHHa noKpwnui c noflJioaocoH. 
KpoMe Toro, 3th Hacrauw yflapjnoT no 3aicpeiiHBinHMCJi MerajunraecKHM iac- 
■mum h, BCJieACTBHe bwcokoh TBepaocTH KepaMHKH, flonojiHHTejibHO hx ae- 
(JjopMHpyiOT h npeccyicrr, yMem>inaa nopHCTOCTb noKpbiTHJi h yBejiwraHBaa 
miomam* rpaHrai KOHraicra Meacny HacrrauaMH b nokpuTHH. Oiem. BaacHMM 
210 aBJiaercH h to, nro qacTHUu KepaMHKH b nponecce wuvKemui b coiuie o«m- 
maioT ctchkh coiuia ot Hajranaioumx Ha hhx Hacnm Merajuia. 3to np3BOjra- 
jio cymecTBeHHO yBejiHHHBaTb TCMneparypy pa6oqero ra3a, He onacaact Ha- 
jnmaHHft nacnm Ha ctchkh coiuia. 

npHMepw KOHKperHoro Hcnojib30BaHBw npHBefleHw b Ta6jmne, b koto- 
215 pofi fljw cpaBHeHHH noKa3aH6i ycpeflHeHHue H3MepeHH» pa3JiHHHHX xapaicre- 
pHCtHK noKpwTHft, nojiyHeHHMx 3axBjiHeMHM cnoco6oM, npH HanwjieHHH no- 
pomKOB HMeiomHx pa3JiHHHLiH cocraB. IIokphthh HaHOCHJiHCb c noMOim»K> 
ycTpoHcraa jyw ra30ffHHaMH«iecKoro HaHecemw noKpbiTHH, o6eeneHHBaiome- 
ro HarpeB c>Karoro B03ayxa, noaany ero b CBepx3ByKOBoe coimo, BBeaeHHe b 
220 CBepx3ByKOBOH noTOK h ycKOpeHne 3thm noTOKOM nopoiHKOBoro MarcpHana. 
CoflepwaHHe MenuuiOB npHBe^eHO b npoueirrax or o6mero Beca MeTajunroe- 
CKOro nopoimca b nopomKOBOM MarcpHajie. CoflepacaHHe KepaMmecKoro Ma- 
repHana (oKCHUa ajnoMHinui) Be3fle cocTaBJUuio 30% ot o6mero Beca nopom- 
KOBoro MarcpHana. ra3onpommaeMOCTB H3Mepajiaci» Ha ojmHaKOBux o6pa3- 
225 nax npH TOjmmHe noKpbnwi okojio 0,5 mm h nepenane aaBjieHH* 20 am. 
npo^mocTb cuenjieHHH noKpunoi c nojuio>KKOH (anre3iui) H3Mepjuiacb nrnwp- 

TOBLIM MeTOAOM. 
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H3 Ta6jram>i bhjiho, hto HaHJiymmiif pe3yjibTaT flocTHraerca npn co- 
aep^caHHH muoca b nopouiKOBOM MaTepHane b KoniraecTBe 20-60% ot Beca 
MerrajinHMecKoro nopomKa h npn npeflBapHTenbHOM noaorpeBe cxaroro bo3- 
235 ayxa no TCMneparyphi 400-700°C. 

IlpHBeaeHHwe Bbime npHMepu KOHKpCTHoro HcnojTb30BaHH* noKa3ajiH, 
hto npH peanM3auHH cnoco6a nojrynaiOTCa noKpbrora, o&jiaaaiomHe hh3koh 
ra3onpoHHixaeMOCTbK> h xopouieii npo^HOCTbio ajenjieraw c noajioaacoH. 

/Xjw nojiyqeHiw KanecTBeHHbix noKpwTHft uejiecoo6pa3Ho Hcnojn>30- 
240 BaTb b KanecTBe KepaMHHecKoro MarepHana nopomoK KepaMHKH c MacrHuaMH 
pa3MepoM 5-50 mkm. Ecjth pa3Mep nacrem KepaMHKH b nopomKe MeHbme 

OKOJIO 5 MKM, TO OHH GblCTpO TOpM03*TC* B 3aTOpM05KCHHOM CJIOe B03flyxa 

nepea iioajioeckoh. HMea HH3xyK> CKopocrb coyaapeHiw c noflnoaacoH, Taicne 
nacTHUbi idtoxo OHHinaioT noBepxHOCTb noAHOHCKH h cjia6o ymiOTRfliOT no- 
245 Kpbrnw. IlpH pa3Mepe qacTHU 6ojiee okojio 50 mkm - a^x^eicr nporHBonojiOHc- 

HT>IH. TaKHe HaCTHUH npOH3BOflHT CJ1H11IKOM SOJIMJIOH 3p03HOHHWH 3(J)(})eKT, 

He TOJibKO yimoTHfliOT <J)opMHpyeMoe noKpwTHe, ho h cpe3aKxr 6ojibmyio ero 
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nacTb. 3to b HTore iiphboaht k chhhcchhio 3<J)<peKTHBHOCTH npouecca Hanbi- 
jieHHfl b uejiOM. 

250 B KaiecTBe KepaMireecKoro MarepHajia y^o6HO Hcnojib30Ban» Kap6n,a 

KpeMHHJi hjih CMect Kapeima KpeMHim c okchaom amoMHmw. Kap6Ha KpeM- 
hhjj HBJiHeTCJi 6ojiee ^oporHM. O;maK0 npH bhcokockopocthhx coyflapeiuwx 
c noflJioaoeoH Hacnmbi nopouiKa Kap6no;a KpeMHHH cbctjitch, flaBas, TaKHM 
o6pa30M, BO3M0«H0CTb Ha6jnoAaTb imtho HanwJieHHJi. npw BwriojraeHHH 

255 pasJDTOttix pa6ar (HanpHMep, peMOwrabix) Tana* BHsyajiiraauHJi KBJwerca 
OHem> yflo6HOfi. 

Cnoco6 OTjiHnaercH npocTOTOH, ,aemeBH3HOH, ero mowho Hcnojn,30- 
B an, jyix peMOirra pa3JiHHHbix mmemM, HanpHMep, AeraneH aBTOMo6roieH, b 

HaCTHOCTH aBT0M06HJlbHbIX KOHflHHHOHepOB. 



• WO 02/052064 
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OOPMYJ1A H30BPETEHHH 

1 . Cnoco6 nojiysemwi noKpsmw, BicraoHaiomHH ycKopeHHe b CBepx- 
3ByKOBOM coruie noTOKOM npejDJapHTeJibHO Harpexoro B03jtyxa h HaHecemie Ha 

5 noBepxHOcn> H3flemm nopomKOBoro Marepiiajia, coaepacamero MexaHnqecicyio 
CMecb KepaMH^ecKoro n MerajiJiaraecKoro noponiKOB, orjnraaiomHHC^ TeM, mto 
b Ka^ecTBe MerajuiHHecKoro noponnca Hcnojn>3yK>T CMecb nopouncoB, no Kpafi- 
hch Mepe, flByx MeraruiOB, oahh H3 Koropwx nopomoic nHmca b KOJiKwecTBe 20- 
60% ot o6rijero Beca MerajunraecKoro noponnca, npH stom B03ayx npeflBapH- 

10 tcjibho HarpeBatOT no TeMnepaTypbi 400 - 700°C 

2. Cnoco6 no n.l, orjiinaionxHHCJi Teia, tto b xa^iecTBe noponnca 
.npyroro Merajuia Hcnojn>3yiOT nopoinoK amoMHHaa. 

3. Cnoco6 no n.l, OTJumaioiHHHCH tcm, tto b JcanecTBe noponnca 
apyroro Meraiuia Hcnojn>3yiOT nopomoK uejm. 

is 4. Cnoco6 no n.l, orjiHMaionniHca TeM, hto b KanecTBe noponnca 

j^pyroro Meraiuia Hcnojib3yioT MexaHHHecicyio cMect noponncoB Mejm h amo- 

MHHHfl. 

5 . Cnoco6 no n.l, oTjnfqaionmHca tcm, hto HcnoJii»3yeTCH xepaMHHe- 
ckhh nopomoK c pa3MepoM MacTnu, 5-50 mkm. 
20 6. Cnoco6 non.l, orjm^aiomHHCH tcm, tto b Kaqecree KepaMHne- 

CKoro noponnca HcnoJu>3yK>T okcha ajnoMHHJw. 

7 . Cnoco6 no n.l, orjniMaioniHHca tcm, hto b KanecTBe KepaMHHe- 
cxoro nopouiKa HcnojiwyiOT Kap6na kpcmhhs. 

.... v- ... t 

8. Cnoco6 no n.l, oTjiMqaiomHHCH tcm, *rro b Kanec-ree icepaMHrce- 
25 CKpro noponnca Hcnoni>3yiOT MexaHsnecKyio CMecb nopouncoB OKcnaa amoMH- 

hhh h Kap6nna KpeMHHa. 
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^ performance of the method and make it possible to produce coatings exhibiting a low gas permeability and a high adhesion to a 

^ bottom layer. 



[npoAOJiweHHe Ha cjica. CTpaiiHiic] 
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(48) A aTa ny 6ji h tea uh h HacToamero HcnpasjieHHoro aa- 

pMatrra: 24 hkww 2003 

B omnouieHuu deyxSyxeeHHbix xodoe, Kodoe sauKoe u ^py^ux 
(15) HH<t>opMauHH 06 HcnpaBJieHHH*. coKpaufenuu cm. otfloxcHeHU* k ko6om u cOKpauiemiRM», ny6nu- 

Cm. BioJiJiercHb PCX N° 30/2003 or 24 yuojw 2003, Pazj&n II- KyeMtae e nanane KaMcdozo onepednoao etinycKa BtQJUiemeH* PCT. 



(57) pe4»epaTt Cnoco6 npejiHa3HaHeH AJifl itojiyqeHiiH MeTajumMecioix noKpwTMH Ha no- 

BepXHOCTH H3flejIHH, B HaCTHOCTH IipH H 3rOTOBJICHMH H pCMOHTC H3AeJTHH, Tpe- 
6yK)lJUHX repMeTMMHOCTH, OOBbHIieHHOH KOpp03HOHHOfi CTOHKOCTH, HCapOCTOH- 

Kocrra m apyrnx xaMecTB. Cnoco6 BionowaeT b ce6a npc ABapwrcji bHw h Harpes 
cacaToro B03jiyxa ao TeMneparypw 400 - 700°C, 4>opMnpoBaHHe b CBepx3Byxo- 

BOM COnJie BBICOKOCKOpOCTHOrO B03AyiUHOrO nOTOKa, yCKOpeHHe 3THM nOTOKOM 

h HaHeceHHe Ha noBepxHOCTb mnemvi nopoiiiKOBoro MaTepHana, npeaeTaB- 
jwiomero co6oh MexaHHHecicyio CMecb xepaMHHecKoro MerajumnecKoro no- 
poniKOB, npHHCM b KanecTBe MeTaiuiHHecKoro nopouiKa Hcnojib3yK>T CMecb no- 
poinKOB, no KpaHHefi Mepe, AByx MerajuiOB, oahh H3 KOTopbix nopoinoK uHHKa 
b KOJiHHecree 20-60% ot o6mero Beca MCTajuiHHCCKoro nopounca. HajiHMwe b 
noponiKOBOM MaTepnajie unmca h HarpeB onaToro B03flyxa flo yica3aHHOH tcm- 
nepaTypbi o6ecnennBaioT nojiyneHHe c bmcokoh npoH3BOflHTCJibHocTbK> no- 

KpbTTHH, 06jiaAaK>IHHX HM3KOH ra30IlpOHHUaeMOCTbK> H BblCOKOH npOHHOCTbK) 

cueiuieHHJi c tiojuiotkkou. 8 n.4>- 
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CnOCOB nOJiyqEHHH nOKPLITHH 

5 H3o6peTeHHe othochtc* k TexHOJioran nojiyneHHH hokphthh Ha no- 

BepxHocrra H3AejraH, a hmchho k cnocoGaM nojiyHemra nOKpHTHH c Hcnojn>- 
30B3HH6M Heopramraecicoro noponnca, h Moacer 6uTb Hcnojn>30BaHO b pa3- 

J1M4HM X OTpaCJMX MaiUHHOCTpOCHIM^ B HaCTHOCTH npH EBrOTOBJICHHH H pe- 

mohtc H3Aejnm ? Tpe6yromnx repMenrmocrra, noBLimeHHOH KOppo3HOHHQH 

10 CTOHKOCTH, «apOCTO&COCTH H ApyTHX KaHCCTB. 

B Hacmffio,ee Bpeivta H3Becrao hcckojibko cnoco6oB ra30AHHaMEraecKO- 
ro HaHeceHHH MerajuraqecKnx noKptrraS, oco6eHHOCTBK> KoropHX mxmenrcH 
ycKOpeHHe Hacrmx CBepx3ByKOBMM ra30BWM hotokom 6e3 Hcnojn&OBaHHH Ka- 
KHX-jra6o ropiOHHX ra30B hjih >khakoctch. 
15 HanpHMep, bbbcctch cnoco6 nojiyneHMH noKptrrafi nyreM HaHecemw 

ycKOpeHHoro csepx3ByK0BMM ra30BbiM norokOM noponnca amoMHBuaa (Abt. 
cbha. CCCP >fe 1618782, kji. C 23 C 26/00). Ochobhhm HeAOcrancoM 3roro 
cnocoGa hbjmctc^ HH3Kaa 3c|}(J)ckthbhoctb, oGycjiOBneHHaa tcm, hto hchojib- 

3yiOTCJI XOJIOflHMe HaCTHUJjI aJIEOMHBLIM, KOTOpHe yCKOp«OTC^[ AO cpaBHH- 

20 tcjibho He6ojBbiimx CKOpocTefi, b CHJiy nero Ha noAJioaoce modkct 3aKpemrn>ca 
jmmB He6ojn>moe KOjnraecTBO ^acnm, hto bca^t k yBeraaraeHHio pacxoAa no- 
ponncoBoro MaTepnana h bpcmchh nojiyroHH* noKpfcrraa. 

EbBecTHBi TaraKe choco6m noflyneHHS hokphthh, Brano^aioDDpHe HaHe- 
ceime Ha nowio^KKy (ocHOBy) noponncoB MerajuiOB, bbgashhbxx b ra30BBifi 

25 noTOK h ycKOpeHHtix BMecre c ra30BMM hotokom b CBepx3ByK0B0M coiuie 
(aBT. cbha. CCCP Ko 1618778, kji. C 23 C 4/00; na-reirr EP 0484533; ony6n. 
13.05.90; naTCHrUS 5302414, ony6ji. 12.04/1994). B arax onoco6ax o6ec- 
neHKBaercK ycKOpeHHe nacnm noponnca ao 66jiee bhcokhx cKopocTeii (ao 
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1200m/c).Ciioco6 b pw cnyqaeB no3BOJiaeT nojiyHan. hokphthh c iiobli- 
30 meHHOH npoHHOCTbio cuenneHHH c iioajicmkkoh h hbbbicokoh nopHCTOCTBio. 

OflHaKO HH3KyK> raonpomntfieMOCTB noKptrran yflaerca flocrBm> 
tojh>ko npH oneHB Manofl scJxpeKrHBHOcm HantuieHHJi (hh3kom KOS^mmeH- 
Te HanHJiemia). Kpcwe toto, sth cnoco6bi cpaBHurejiBHO aoponi h TexHirae- 
ckh cji03khbi, Tan KaK jijui hx peajmsamm Heo6xo«HMO Hcno3ib30BaTB floporo- 
35 CToamne rasM (panpHMep, rejnm) h bwcokhc aaBjiemw pa6onero ra3a (15-20 
am). 3to 3HawrenbHO yBeiraraHBaeT ctohmoctb o6opyflOBamw h ycjioaoraer 
TexHOJionoo HaHecemra noKpBTTHH. IIosTOMy sth cnoco6ti Mario Hcnojn>3y- 

JOTCfl B npOMBimJieHHOCTH. 

B «pyroM roBecTHOM cnoco6e noKptrraa nonyiaiOT nyreM ycKopemw 
40 ra30BBiM noTOKOM, npeflBaparejiBHO noflorpeTMM ao 20^320°C, Mexarorqe- 
ckoh CMecn nacnm (nareHT P<D Ke 2082823, kji. C 23 C 24/04, saaen. 
17.06.91, ony6n. 27.06.97, EH 18). B flamiOM cnoco6e cymecrraeHHO orpaHH- 
qeHa TCMneparypa noaorpeBa ra3a h ckopoctb ra30Boro noroKa (hhcho Maxa 
MeHBrae 2). B cnny aroro yiea3aHHbiH cnoco6 He o6ecneHHBaer bo3mohchocti> 

45 (pOpMHpOBaHBW C BBICOKOH npOH3BOJOiTeJIBHOCTBIO BHCOKOrepMeTHHHBIX HO- 
KpBlTilH. 

H3BecTeH TaioKe nonyqeimfl noKpHTHfi nyreM HcnojiB30BaHaa Meraji- 
jpraecKoro noponnca, cocroamero H3 hcckojibkhx KOMnoHeirroB, h ycKOpae- 
Moro ao CBepx3ByKOBwx CKopocTen b noroKe ra3a-HOCHrejM, Harperoro flo 

50 TeMneparypBi 0,3-0,9 TeMneparypBi Havana o6pa30BaHHa jkewkoh <J)a3Bi (na- 
TeHT P<D Jfe 2062820, km. C 23 C 24/04, saasji. 20.05.94, ony6n. 27.06.96, EH 
18). npH 3tom, Hcnojn.3ya, b nacTHOCTH, CMecB Mean c ijhhkom, yuaercfl no- 
jrynaTL xoporayio 3jieKTponpOBOAHOCTB h h3hococtohkoctb noKptram. Cy- 
mecTBeHHBiM HeaocTaxKOM 3Toro cnoco6a OTjiaerca to, tto nojiyqaeMBie no- 

55 kpbithh HMeiOT HH3Kyio npoHHOCTb cueruieHHH c noflJioacKOH, a TexHOJioraa 
nojiyneHHa noKpBrraH ycnoacHeHa Heo6xbAHMOcn»io ero HaHecemw nofl on- 
pefleneHHBiM yrnoM k noBepxHOCTH. 
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TaKHM o6pa30M, c noMomsto h3B©cthhx cnoco6oB DpairowecKH He- 
bo3mo»cho o6ecneHHTB 34>4>eicrHBHoe nojiy^emie noicpHTKH, HMeromax hh3- 
Kyio ra3axipoHJanaeMOCTb (Biucoicyio repMem hhoct^) h BucoxyK) hpohhoctbio 
cueTineHBJi c ochobobl 

HaH6ojiee 6jih3khm k 3a*BJisewroMy pemeHHio ABiraeTGH cnoco6 nojiy- 
hchm rroKpHTWH, BxmOTawiipf k ycKopeB«e b cucpx3 b y kobom coiure itotokom 
npejsjBapifTejiBHo HarpeToro B03,ayxa h HaneceRMe na noBepxHocn> roflenpra 
TioponiKOBoro MarepHana, coAepaeamero MexaHHqccKyto c&ieCB KepaMHHecfco- 
ro h MeTajuiHHecKoro nopomKOB. B sgtom cnoco6e ocymecrBjraerrca npejiBa- 
pHTejiBHBiH narpeB cxaroro B03«yxa (100-350°CX <J>opMHpOBaHtte b cBepx- 
3Byxt>BOM coiuie BBicoKocKopocrHoro B03^yiUHoro noroKa h ycKopenae sthni 
ncrroKOM nopoiHKOBoro MarepHana. Bee 3to no3BOJwer nonynarB noKphrmx c 
bhcokoh npoHHOCTkio cjaenjiewwa c noanoaacoH in HH3KOH nopHcrrooTWo npn 
othocbtcjibbo HeBbicoiaix 3axparax (flarem- P3>M 203841 1, kji. C 23 C 4/00, 
3aaBJi. 17.11.93, ony6ji. 27,06.95, £H 18). 

QflHaKO H 3TOT CIIOC06 npH AOCTaTOHHO BBICOKOfiL npOH3BO#HX6J3 BHOCTH 

He o6ecne^aBaeT BweoKyro repMeroHHOCTB nOKpwrMfi, oco6eHHO npn naHe- 

CCHHH TOflKOOJIOHHBlX nOKpfcTTHH. IIpH TaKQH TCXHO JIO rHH, HeCMOTp* Ha HH3-r 
KyK) nOpHCTOCTB, TOHKOCJ1 OHHfcie IIOKpfelTHJL, BO "MHOTOX CJiyTOSX He JlBJIiHOTCH 

nojiHocTEfO ra3OHei^0HHiiaeMfciMH. 

3aaa?eH 3aaBJiaeMoro pemeHna jriwraerca ynynneaHe KanecTBa noKpw- 
th2, a nMeHHO, cHaxemie hx ra3onpoH*maeMOCTH, rrpa o6ecneHeHHn bbtco- 

KOH UpOSOBEOCTW CHeruieHWM HOKpWTH£ C nO^nO^CKOfi H JipOH3B0fl^TeJlBHOCTH 

(3<})4)eicTHBKOcrm) npoijecca. 

HocTaBJieHHa^ 3affaqa flocraraerca tcm, hto b rcsBecrnoM cnoco6e no- 
jryneHHH hokphthS, sKjiKwarooieM ycicopeHHe b csepxsBy kobom coiuie hoto- 
kom npeABapHTejifcHO Harperoro sos^yxa u HaHecejEoae Ha noBepxHOCT* H3Ae~ 
jih* noponncoBoro MarepHBJia, co/iepraaujero MexaHB>iecKyK> cMecj> KepaMH- 
qecKoro n MerajumHecKoro nopoujKOB, b ica^ecTBe MerajrjiHHecKoro noponiKa 
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HcnoJH»3yiOT CMecb noponncoB, no KpafcieH Mepe, Asyx MeramioB, oahh m 
kotophx nopomoK mnnca b KOJiHHecrae 20-60% OTo6mero Beca MeraiuiHHe- 
CKoro noponnca, npn otom B03Ayx npesBapHTenbHO HarpeBaiOT ao TeMnepa- 
90 Typti400 - 700 °C. 

B 33BHCHMOCTH ot MarepHana noAJioagcH h ycjioBHH aKciuryaranHH no- 
KpwTHH b MeiajunraecKOM nopoimce HapHAy c noponncpM miHKa Hcnojn»3yiOT, 
b nacTHOcTH, nopomoK ajnoMHHHH, mot Hjm hx MexaHBraecKyio CMecb. 

B KanecTBe KepaMBraecKoro noponnca nejiecoo6pa3HO Hcnojn>30BaTb 
95 . noponncH, hm^eoidehc pa3Mcp ^acnm 5-50 mkm. 

B Kaqecree KepaMBraecKoro nopomKa Hanoojiee nejiecpo6pa3HO hc- 
nojn>30BaTb noponiKH OKCHAa ajnoMHmw, Kap6eAa KpeMHHH hjih hx CMecn. 

CpaBHorentHWH aflanm noKa3an, *rro 3ajnuuieMbiH cnoco6 orjinqaeTCfl 
ot npOTonraa xeM, hto Hcnojn>3yere« MeranraraecKHH nopomoK, coAepsica- 
100 mm nopomoK nmnea b KOjnwecrrBe 20-60%, a xaicace TeM, 1 <rro aKaTbri* bo3- 
Ayx noAorpesaioT pp 6ojiee bhcokoh TeMneparypbi, a hmchho, ao 400-700°C. 
CynmocTb 3ajrojweMoro cnoco6a coctoht b cjieAyioineM. 
Xoporao H3BecrHo, tto npn ncnojib30BaHHH Ana HaHeceHHH noKptrraH 
CMecn noponncoB pa3HHX MerajinoB mojkho nojiynaTb cneiraanbHbie Tpe6ye- 
105 Mbie CBoncTBa noKpHTHH, HanpHMep, noBBnneHHyio hshococtohkoctb hot 
ajieicrponpOBOzmocTb noKpbiTHH (nareHT P<t> N2 2062820, kji. C 23 C 24/04, 
sajnui. 20.05.94, ony6ji. 27.06.96, EH 18). 

nOCKOJIMCy I^OnpOHHnaeMOCTb nOKpHTHH 3aBHCHT B OCHOBHOM OT 

cipyKTypw rpaHHD, Meacny HacTHnaMH b hokphthh, to ajm nonyneHHA 6onee 
1 10 njiOTHoro KOHTaKTa MeacAy nacTHnaMH moxcho 6mjio 6bi b cocraB HanbuiaeMO- 
ro noponncoBoro MarepHajia BKino^mTb Merajra, odJiaAaxomnn bbicokoh ruia- 
CTHTOOCTbK), HanpHMep nHHK, KaK oahh H3 naH6onee AemeBtix H AOCTynHMX. 
OAHaKo, xaK noka3biBaer npakrHica ra30TepMHHecKoro HanBuieHHsi noKpirreH 
(Xacyft A., TexHraca HanbureroiH, M.: ManraHocTpoeHHe, 1975, c. 176), hhh- 
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115 KOBHe noKpBiTHH OTjnraaiOTCH noBbinieHHOH ra3onpoHHnaeMoc-n>io no cpaB- 
Hemno, HanpHMep, c amoMmmeBBiMH noKpwraaMH. 

TeM He MeHee, y noKpwTHH, nojiyqaeMMX ra30/iHHaMH*iecKHMH Riero- 
aaMH, CTpyioypa rpaiffln Mea^y HacranaMH Moaeer chjibho OTjiHHaTbca ot 
aHanoraqHofi crpyiciypbi y thhhhhhx r33orepMH*iecKHX MeroflOB. IToaTOMy 

120 Hcnojib30BaHHe nHHKa Morao aan> nojio>KHTejn,Hwfi pesyjifcTar. QzniaKo b jih- 
Tepaxype Ha momcht co3«aHH« aaHHoro raoopereHHJi orcyTCTBOBajia Kaicaa- 
jn*6o HH<J)OpManHa o tom, cnoco6cTByeT jnf npHcyrcTBHe nnraca b Hanbuiae- 
mom ra30jmHaMHqecKHMH MeTOflaMH noponncoBOM Marepnajie yMem>meHHK> 
ra3onpoHHnaeMOCTH noKpuraH h KaKoe kojiotcctbo nHHKa aojekho npHcyr- 

125 cfBOBan. b noponncoBOM MaTepnane jsjm o6ecne^eHHa xopomeS repMenrqoao- 

CTH HOKpHTHH H BHCOKOH HpOHHOCTH erO CneiDieHHH C HOflJKBKKOH. 

Tohho TaKHce 6buia HeH3Becraa HH^ropMaimH h 06 omnMajiBHOM jma- 
na30He TeMneparyp HarpeBa cacaroro ra3a, kotopmm ycKOpsnorcji Hacranbi 
noponnca. Hcxoa* H3 toto, ^tto c noBwmeHHeM TeMneparypbi nnacTHHHOCTb 

130 nHHKa yBeJiHTOBaeTC^ (hto aojbkho cnoco6cTBOBaTi> nojiyqenmo 6ojiee Tec- 
hbix rpairan Meacjty HacranaMH b noKpirnm), xeMneparypy ra3a cjieflOBario 
6bi noBBnnan>. TeM He nieHee, cyineciByioinHH onbif (nareHT PO Ke 2062820, 
kji. C 23 C 24/04, 3aaBJi. 20.05.94, onyoji. 27.06.96, EH 18) noKa3WBaji, wro 
npn HcnojiB30BaHHH nopomKOBOH CMecn, coflepsKaineH nnmc, npn TeMnepa- 

135 Type ra3a 400°C h Bbnne npoHcxonHT hhtchchbhoc Hammairae noponnca Ha 
CTeHKH conna. 

TaKHM o6pa30M, 3apaHee 6mio HeH3BecxHO h Heo^eBH/mo, b KaKon 
creneHH npHcyrcTBHe namca b noKpBrraH 6yaeT cnoco6cTBOBan» yMem>me- 
hheo ero ra3onpoHHnaeMOCTH, Kaxoe kojehhcctbo nHHKa b nopoimcoBOM Mare- 
140 pnane h KaRas teMneparypa noaorpeBa pa6oHero ra3a hbjmeotcji onTHMajib- 
hhmh sfisi nojiyneHH* repMeraraHBix noKptrmn c hhskoh rasonpoHenaeMO- 

CTbK) H BBICOKOH inJOTOOCTMO CneiUieHHJI C nOflJKMKKOH (ochoboh). 
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ftjw nonyqeHHfl otbctob Ha 3th Bonpocbi 6bura npoBeAeHbi cnemiajib- 
HBie HCcneflOBaHEw. Ebljio, b hecthocth, o6Hapy5KeHO, hto repMenranocTb 
145 noKpbiTHH jnam» b He6om>inoH creneim 33bhcht or nopHCTOcm noKpbrran. 

IlpH HH3KHX 3HaHeHHHX HOpHCTOCTH, THUHHHHX AA* ra30AHHaMHHeCKHX HO- 

Kptrrmi, 6onee Baaaiyio pom, mpaeT cxpyKTypa rpamui, (cnnonraocrb) MeacAy 
OTAeJiBHHMH nac-nmaMH, 4)opMHpyiomHMH noKpwrae. JJjix nojiy^eHns no- 
Kpbrnw c hh3koh raonpoHHijaeMOCTbio Heo6xoAHMO o6ecne*ffiTfa nJiOTHoe 
150 npuMBiKaHHe Hacnm Apyr k flpyry, Han6ojiee noiraoe 3anojmeHHe Bcex mhk- 
po3a30poB (npaKraqecKH He Bjnunonmx Ha nopHcrocrb) na rpammax MeacAy 
HacTHiiaMH. 

Oica3anocB, iro AoGaBJiemie b HarauweMWH nopomKOBtra MaTepnan 
HHHKOBoro noponnca 3HaroTejH>HO yMeHtmaeT ra3onpOHHHaeMO<m» noiqpbi- 
155 thh. IlpH 6hjio odHapyaceHO, *rro yBenBraerae TeMneparypbi cacarpro B03#yxa 
xaKJKe cnoco6crayeT yMeHbmeHmo ra3onpoHHHaeMOCTH noKpHTHfi. 

B pe3yjn>TaTe npoBeA€HHbiXi nccjieAOBaHUH 6bijio o6HapyaceHO, wro 
npHcyTCTBHe Hmnca b HanbuuieMOM nopomKOBOM MarepHane npn KOjmraecrBe 
MeHee 20% or o6men Maccw MerajDnraecKoro noponnca o6ecneHHBaer jhhhb 
1 60 He3Ha^HTejiBHoe yMeHBmeHHe ra3onpOHHnaeMOCTH. npn co^epacaHHii HTamca 
6ojiee 60% Hanraaer 3HaHHrcjiBHO yMeHbmaTbCH npOHHOcrb cuerraeHHa no- 
KpBrraa c ochoboh. 3to ooyoiOBjieHO tcm, wro npo<mx paBHbix i ; ycjiOBHJix 
tocto mmkOBBie noKpMTHS o6jia#aiOT MeHBmefi npoHHOCTbio cnenjieHHa c 
noAno»acoH, tom, b lacTHOCTH, hhcto ajnoMHHHeBBie. 
165 npn HanBuieHHH noKptrrHH B03joiyx nepea noflaqefi b cBepX3ByKOBoe 

conno npeflBapHTeJiBHO noAorpeBarox, yBensraHBaa tcm caMMM TCMneparypy 
CBepx3ByKOBoro B03flynraoro noTOKa, KOTOpbiM noporaoK ycKopjnoT b CBepx- 
3syKOBOM conne. Upvi 3tom, b 3aBHCHMOcra or Toro, b Kaxyio nacrb conjia 
bboahtcx nopomoK (b A03ByKOByio hjih CBepx3ByKOByK>), xeMneparypy no- 
170 Aorpesa B03Ayxa BBi6HpaiOT tbk, hto6m qacranbi nmnca, 3<J)(|)eKTHBHO ycico- 
pflHCb b coiuie, oAHOBpeMeHHO pa3orpeBanHCb hotokom B03Ayxa h yBejnran- 
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B3JIH CBOK) IUiaCTHHHOCTb. 3KCHepHMeHTBI nOKa3aJIH, WTO OriTHMaJIBHHMIl 

TeMnepaTypaMH, ao kotopbix HeoSxoAHMO pa3orperb caKarafi B03Ayx nepeA 
ncaanen ero b cBepx3ByKOBoe coiijio, abjihiotcx 400-700°C. Toraa npn co- 
175 yflapeHHH c jjpepwrymjsM cjioeM noKpwTHH HacrmjH mnnca, pa3orpen>ie h 
o6jiaAaK>nnie bbicokoh cKopocxbio h unacTEPiHocrbio, <J)opMHpyK>T 6ojiee 06- 
mnpHue mrma KOHTaicra c ppyrmm ^acrcmaMH, jierqe 3anojmjnoT Bee mhk- 
poyrnySjieHiw Ha noBepxHocTH npcnbwymero cjio* noKpuraH h MHKpo3a30- 
pn Meac^y paHee 3aKp enHBmHMHCH HacranaMH. 
180 npH 6ojiee HH3koh TeMneparype noAorpeBa B03Ayxa nacraqM nninca He 

ycneBaiar pa3orperBCH b coiuie h ocTaiorca b MajjonjiacrHHHOM coctohhhh. 
npH coyaapeHHH tskhx iacran. c noKptrrneM (npeABwymHM cjioeM Hacnm), 
Ha rpammax Meawy HacraHaMH ocTaiOTca MHKpo3a30pBi h He o6pa3yerca 
.aocTaio^HO cnjionraoH h idiothoh cTpyicrypBi rpaHHn; MeacAy HacnmaMH b 
185 noicpwTHH. IIpmeM Hamrme hjih orcyrcTBHe hoao6hoh cxpyKrypBi rpaHHn 
HpaKTHHecKH He BJiHaer Ha hophctoctb noKptrraa. KpoMe xoro, npH yMeHB- 
meHHH TeMneparypH noAorpesa so3Ayxa yMeHBrnaerca cKopocxb B03AyinH0- 
ro noTOKa, a cneAOBarejiBHo, h ckopoctb qacnm noponnca, hto BeAeT k chh- 
>KeHHK) BepoarraocTH 3aKperuieHHH waemsn, Ha noflnoHoce h, TaiojM o6pa30M, k 
190 noBbnneHHOMy pacxozry noponncoBoro Marepnajia, yBemneHmo BpeMemi Ha- 
Hecemifl noKpbrraa h yMeHBDieinno npoH3BOAHTejn>HOCTH nponecca. 

Ilpn 6ojiee bbicokoh TeMnepaType noAorpeBa B03Ayxa Ha noBepxHocra 
noflJiOMoaa HaHHHaEor 3aKpenjiaxbca h Te Hacranbi Meranna, Koroptie b npo- 
uecce yAapa no pa3HMM npOTHHaM Ae<popMHpoBanHCL cjia6o. npH 6ojiee HH3- 
195 koh TCMneparype ohh He 3aKpenjiajracb Ha noBepxHOcra, a yjierajiH, hjih jier- 
ko c6HBajiHCB c noBepxHocTH ApyrHMH lacTHHaMH . B cjiynae 3aKpenjieHHa 
TaKHX nacTHH Ha noBepxHocTH noAnoaaoa yMeHbmaerca hpohhoctb cnenjie- 
HHA 3Toro noKpbiTtiH c noAJioacKOH. KpoMe -roro, npH Hpe3MepHOM noBtnne- 
hhh TeMneparypBi noAorpeBa B03Ayxa nHHKOBBie Hacnmw Moryr pa3Ntar- 
200 naxbca HacTOJiBKO, hto chjibho yBenHHHTca BepoarHOCTB HajmnaHHa 3thx 
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racTHU Ha BHyrpeHHHe ctchkh comia, HecMoxpa Ha npHcyrcrBHe b noponiKe 

KepaMBraecKHx qacnm. 

KepaMHHecKHe nacrauH npH B3aHMO/i;eHCTBHH c nowioaocoH oHmnaioT 
' ee or 3arp*3HeHHH h ccoflaiOT pa3Bim»iH MmcpopejiBe^) ncmepxHOCTH, wro 
205 o6ecneiHBaCT yBejiERemie npOHHOcra cnenjieHH* noKptrraa c nofljiOHCKOH. 
KpoMe Toro, 3th HacnmH yflapaiOT no 3aKpenHBniHMca MerajunraecKHM nac- 

THH3M H, BCJieflCTBHe BblCOKOH TBepAOCTH KepaMHKH, «OnOJIHHTWIBHO HX «e- 

4)opMHpyK>T h npeccyioT, yMeHtmaa hophctoctb noKptrraa h yBejnwHBaa 
nnomaflt rpaHHn KOHiaKTa ueytyxy HacnmaMH b nokpbrraH. Oiem. BaacHbiM 
210 flBJiaerca h to, hto ^acnm&i KepaMHKH b npouecce flBHxeeHHa b coiuie o*m- 
maioT creHKH conna or Hajranaronnix Ha hhx Hacrcm. Merajuia. 3to ho3bojih- 
jio cymecTBeHHO yBejnrcHBaTb TeMneparypy pa6o«iero ra3a, ne onacaacB.Ha- 
jmnaHHS nacTHH Ha creHKH conna. 

IIpHMepH KOHKpeTHoro Hcnonfc30BaHHa npHBeAemj b Taojinne, b koto- 
215 pofi fljia cpaBHeHHH noKa3aHBi ycpeflHeHHwe H3MepeHH« paainraHBix xapaicre- 
pHCTHK noKpHTHH, nojiyqeimBix 3aaBJisieMBiM cnoco6oM, npH HanbuieHHH no- 
ponncoB HMeionmx pa3JiHHHBiH cocraB. IIoKpBrraa HaHOcmracb c homohh>k) 
ycxpoHCTBa ana ra30ffHHaMHHecKoro HaHecemw hokpbithh, ooecneraBaioine- 
ro HarpeB cjKaroro B03flyxa, noaaqy ero b cBepx3ByKOBoe cohjio, BBefleime b 
220 CBepx3ByKOBOH noTOK h ycKopenne 3THM noroKOM noponncoBoro Marepnana. 
CoflepHcaHHe MerajraoB npHBeaeHO b npoueirrax ox oSmero Beca Meramnrqe- 
CKoro nopoimca b noporaicoBOM MarepHajie. CoflepacaHHe KepaMnnecKoro Ma- 
Tepnana (oKCHfla amoMHHHa) Be3fle cocraBJWJio 30% OT,o6mero Beca nopora- 
koboix) MarepHana. Pa3onpoHHHaeMOCTB H3Mep»jiacB Ha OAHHaicoBbix o6pa3- 
225 nax npn TOJimErae noKptmui okojio 0,5 mm h nepenaae flawieHHa 20 arM. 
npOHHocTb cnenjiemia hokphth* c noflnoaacoH (a«re3Hfl) H3Mepjuiacb nrawp- 

TOBBIM MeTOAOM. 
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H3 TaGmmw bhaho, ^rro HarniyraraH pe3yjn>Tar Aocraraerca npa co- 
aepacaHHH nmnca b noponncoBOM Marepnajie b KoraraecTBe 20-60% ot Beca 
^eTajunnecKoro noponnca h npn npeABapnrejii>HOM noAorpeBe OKa-roro bo3- 
235 flyxa ao TeMneparypw 400-700°C. 

TIpHBeACHHHe Bwme npUMepw KOHKpeTHoro Hcnojib30BaHBm noKa3ajra, 
hto npH peanH3aE(HH cnoco6a nojiynaiOTC* noKpbmra, o6na#aiomHe hkbkoh 
ra3onpOHimaeMOCTbio h xopoinefi nporaocnbio cuennemra c noAnoaacofi. 

J]jvi nojiyqeHira KaHecTBeHHbix noKpfcrrcra uejiecoo6pa3HO hcuojee>30- 
240 Ban> b KanecTBe KepaMiraecKoro MarepHana nopomoK KepaMmcn c HacrauiaMH 
pa3MepOM 5-50 mkm. Ecjih pa3Mep *iacTmj KepaMmcn b noponnce Mem>me 

OKOHO 5 MKM, TO OHM 6HCTpO TOpM03OTCH B 3aT0pM03KeHH0M CJIOe B03,Hyxa 

nepea nofljio^acofi. HMea HH3Kyio CKopocn> coyAaperara c noAnoaaeoH, Taioae 
HacraizBi nnoxo onnmaioT noBepxHocTB noflJioaKKH h cjia6o yiuioTHHiOT no- 
245 KpbrnM. npa pa3Mepe Hacrait 6onee okojio 50 mkm * sfyfyejcr npoTHBonoJiom- 
hlih. Tawae ^acnmbi npoH3BOA*rr cjmihkom 6oju>ihoh 3po3hohhmh 3<|)(J)eKT, 
He tojibko ymioTHmoT <J>opMHpyeMoe noicpbrrae, ho h cpe3aiOT 6ojn>myK) ero 
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nacrb. 3to b HTore iiphboaht k chhx&hhso 3<j)4)©KTHBHOcra npoijecca HanBi- 
jieHHa b n;enoM. 

250 B KanecTBe KepaMiraecKoro Marepnajia yao6HO Hcnojn>30BaTB Kap6H# 

KpeMHHH hjih CMecb Kap6ima KpeMHHfl c okch^om ajnoMHHHH, Kap6im KpeM- 
mui HBJMeTC^ 6ojiee aoporHM. OflHaico npn bbicokockopocthhx coyziapeHHHX 
c noflJio^cKofl nacTHUH noponiKa Kap6*ma kpcmhhh cbcthtch, ^asaa, TaKHM 

o6pa30M, B03M02KHOCTB Ha6jIK)flaTE> IMTHO HailMJICHHS. IIpH BBHI0JIH6HHH 

255 pa3jraTObix pa6oT (nanpHMep, peMOHTHbix) Taieaa BH3yajiH3anra aBJiaercfl 
ohchb yno6HOH. 

CnocoS OTjmqaeTCH npocrroTOH, fleraeBH3HOH, ero mo«ho Hcnoin>3o- 
B3TB mjui pcMOirra pa3jnrmLix H3^ejiHH, HanpHMep, AeTajiefi aBTOMoGHJieS, b 

HaCTHOCTH aBTOM06HJIBHBIX KOHOT^HOHepOB. 



WO02/052064 PCT/RU01/00350 

OOPMYJIA H30BPETEHHH 



1. Cnoco6 nojryqemra noKpuniH, BKmoHaionmH ycKopeHHe b csepx- 
^ByKOBOM coiuie hotokom npeflBapHTejibHO Harpcroro B03,nyxa n HaneccHHe Ha 

5 noBepXHOCTb H3flenHH noporoKOBoro Marcpkajia, coflepMacanjcro McxaaHHccKyio 
cmccl KepaMHHecKoro h MerajumHecKoro nopoimcoB, orjraHaioiiijHHca tcm, hto 
b KanecTBe MerajuraqecKoro nopomKa Hcnojn>3yiOT cmccb noponncoB, no Kpan- 
hch Mcpc, ppyx MeranjiOB, oahh H3 kotopmx nopomoK mimca b kojihhcctbc 20- 
60% ot o6n*cro Beca MerajuiHHecKoro noponnca, npH 3tom B03Ayx npciECBapn- 

10 TCjiBHO HarpeBaKxr #o TCMneparypM 400 — 700°C 

2. Cnoco6 no n.l, OTjnnaiomHHCH tcm, hto b KanccrBC nopoimca 
.apyroro Meraruia ncnojn>3yiOT nopomoK ajnoMHHM. 

3. Cnoco6 no n.l, OTjmqaionoHfiCH tcm, hto b KanecTBe nopoimca 
Apyroro Merajuia HcnojiB3yioT nopomoK mcah. 

is 4. Cnoco6 no n.l, OTJUMatomnncH tcm, hto b Ka*iecrBe noponnca 

japyroro Merajuia Hcnojib3yiOT McxaHBHccKyio cmccb noponncoB mc/jji h amo- 

MHHHH. 

5. Cnoco6 no n. 1, OTjmnaiomHHC^ tcm, hto ncnojiB3ycTCJi KcpaMH^c- 
ckhh nopomoK c pa3MepoM nacnm 5-50 mkm. 
20 6. Cnoco6 no n. 1 , OTnHHaioinHHC^ tcm, hto b Ka^ecTBe KepaMirae- 

CKoro noponnca ncnoji&3yioT okcha ajnoMmma. 

7. Cnoco6 no n. 1 , OTjicraaiomnHC^ tcm, hto b KanccTBC KepaMErae- 
CKoro noponnca ncnojiB3yK)T Kap6nA kpcmhhh. 

8. Cnoco6 no n.l, orjifraaioimiHCH tcm, hto b KanecTse KcpaMine- 
25 CKoro noponnca HcnojiB3yK>T MCxaHBraccKyjo cmccb noponncoB OKcn,zta ajnoMH- 

HHfl H Kap6H#a KpCMHHH. 
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(54) Title: COATING METHOD 
(54) Ha3BaHHe H3o6pereHHsi: 



(57) Abstract: The method is intended for applying metallic or metal-ceramic coatings to a product surface, particularly during 
O the manufacture and repair of pressurised articles and products which require increased corrosion resistance, heat resistance and 
J^j other qualities. The method comprises preliminary heating of compressed air to a temperature of from 400 to 700°C, forming a 
O high-velocity air flow in a supersonic nozzle, accelarating by this flow and applying to a product surface a powder material 

O which is a mechanical mixture of at least two metals, one of which is zinc powder in an amount of from 20 to 60 % of the metal 
powder total weight The presence of zinc in the powder material and heating of compressed air up to said temperature assure 
^ high-efficient production of coatings having low gas-permeability and high coating-to-substrate bond strength. (8 Claims). 
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Ony<5jiHKOB«Ha 

C omtimoM o MeotcdynapodnoM noucice. 

<48* flara ny6jiHK«UHH Macromuero HcnpaMemioro i»a- 
pHaHTa: 21 aBrycra2003 

(15)HH4>opMauHiio6HonpaMeHHM: 

Cm. BwJuiCTeHi. PCT W* 34/2003 ot 21 aBrycra 2003, Paaneji 
II 



IlpcAbuyiUHK HcnpaBJicHHH: 

Cm. B»Ji/JCi«Hb PCT Jfe 30/2003 or 24 wom 2003, Pawn 
II 

B omHOtuemu deyxdyxeeHHbix Kodoe. Kodoe tutucoe u dpyeux 
coxpaufemiu cm. nTlcmcHeHux k Kodau u coKpauieituMM». ny6nu- 
KyeMbte e nditue xaMcdozo oiepednozo eunycKa Etojuiememi PCT. 



(57)p«kp«t: Cnoco6 npeflHa3HaMeH jui* nojiy^eroia MCTajumHecKHX noKpwTHH Ha no- 

BepXHOCTH H3flejIHH, B MECTHOCTH npH H3rOTOBJieHHH H peMOHTe H3ACJ1HH, jpe- 
6yiOmHX repMeTHHHOCTH, nOBblllieHHOH KOpp03HOHHOH CTOHKOCTH, JKapOCTOH- 

kocth h flpyrnx KanecTB. Cnoco6 BKmowaeT b ce6a npej^apHTejibHHH HarpeB 
cacaToro B03^yxa ao TeMneparypbi 400 - 700°C, <Jx>pMHpOBaHHe b CBepx3Byico- 

BOM COIUie BWCOKOCKOpOCTHOrO B03AyiUHOrO nOTOKa, yCKOpeHHe 3THM nOTOKOM 

h HaHeceHHe Ha noBepxHOCTb H3Aejina nopoimcoBoro MaTepHajia, npeflcraB- 
junomero co6oh MexaHHqecicyio CMecb KepaMiwecKoro MeTajunwecKoro no- 
pouiKOB, npnqeM b KanecTBe m &TajuiH necicoro nopounea Hcnom»3yiOT CMecb no- 
pomKOB, no KpaimeH Mepe, AByx MerajmoB, oahh to kotophx nbpoinoK mwiea 
b KOJiHiecTBe 20-60% or o6mero Beca MerajuiMHecKoro nopoimca. HajwMHe b 
nopouiKOBOM MaTepnajie mimea h HarpeB OKaroro B03Ayxa w> yica3aHHOH TeM- 
neparypbi ooecnenHBaioT nojiyneHwe c bwcokoh npOH3BomrTejn>HocTbio no- 
KpbrrHH, o6jiaaaiomHX hh3koh ra3oripoHHU.aeMOCTbK> h bmcokoJi ripoHHOCTbio 
cueimemm c noAnoaacoH. 8 n.<}). 



